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(57) Abstract 

PURPOSE: To provide a catalytic burner which 
enables fuel to effect safe and efficient 
oxidizing reaction even under a wide range of 
air-fuel ratio, and makes exhaust gas clean, 
by a method wherein an oxidizing catalyst is 
located on the upperstream side of a 
premixture flow and a . honeycomb type 
shielding piate made of a heat-resisting 
porous ceramic is situated on the downstream 
side. 

CONSTITUTION: In a catalytic burner in which 
a catalyst 12 carriers one or more types of 
transWon-metaffic oxides, such as Ni f Co, 
Fe, Cr, on a carrier, a honeycomb type 
shielding plate 13, installed at an interval 
ahead of the catalyst. 12, isLi heqtecL by a 
radiantjieaj from the catalyst 12 and. is 

simultaneously ^Jjeated by — a ^^^jrnbustion 

exhausTgas flow, resulting in an increase in 
temperature . to about 800W1,200°C 
Thereafter, the catalyst 12 is reversely 
heated by a radiant heat from the honeycomb 



type shielding plate 13, and thereby the outer 
periphery and the front part of the catalyst 
12- also' hold activating temperature uniformly. 
Thus, premixture gas is perfectly oxidized on 
the catalyst 12 f and a combustion condition is 
stablzzed. 
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S39-176509A 
SPECIFICATION 

1. tI*LK OP YKB INVENTION 

A catalyst eorobustor 

2. WHAT IS CLAIMED IS: 

1. A catalyst eorobustor comprising t 

a catalytic medium carrying aa oxidation catalyst 
disposed in the upstream side along a flow of premized 
gas containing a gaseous fuel or a vaporised liquid fuel 
mixed with a combustion air; and 

a honeycomb-type shield plate made of heat-resistant 
porous ceramics disposed in the downstream side along 
said flow, said catalytic medium and said honeypomb-type 
shield plate being spaced from each other by a certain 
distance . 

2. A catalyst oombustor in accordance with claim 1* 
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i« wbioh said catalytic, medium comprises a carrier and 
one or more type(s) of o*ide of transition metal 
elected from a gronp consisting of Hi. Co, Fe and Cr, 
earned on said carriar. 

3. A catalyst combustor in accordance with claim 1. 
j* which said distance between -aid honeycomb shield and 
said catalytic medium is set to a certain distance so 
that a temperature of said honeycomb -type shield plate 
can be held in a range of BOO to l20oti. 

3. DETAILED DKSCRIPWOH OF THE XHVSRTION 
Field o* the invention 

The present invention relates to a catalyst 
C o*b US tor, in which a variety type of gaseous fuel or a 
vaporised liquid *uel is preyed with a combustion air 
and then supplied over a catalytic medium so a. to 
induce an oxidation reaction over a surface thereof to 
thereby generate heat, which will be in turn utilised. 

Configuration of prior art example and problems 

associated therewith 

A catalyst combuator according to the prior art 

comprises, as shown in ?±«. *» only a catalytic medium 2 
■imply disposed within a combustion cylinder 1, in which 
the catalytic medium 2 is apposed to a cooling effect 
from its contact with the combustion cylinder 1 as well 
as with the external air. resultantly developing a low 
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temperature region with a temperature lower than an 
activating temperature in an outer periphery and a front 
face of the catalytic medium 2. Accordingly, the prior 
art catalyst combustor haa a drawback that • premised 
gas pacing through said low temperature region is 
lixely to burn incompletely and consequently exhausted 
aa unburned n» containing CO and so on. This trend 
could be obeerved significant especially with a high 
excess air ratio in a low combustion volume zone. 

ODjaot of the invention 

The present invention is made to solve the above 
problems associated with the prior *rt. and an object 
thereof is to provide a catalyst combustor enabling a 
stable and efficient oxidation reaction of a fuel 
catalytic medium even under a wide range of aix-fuel 
ratio, while producing a clean emission gas. 
configuration of the invention 

To accomplish the above object, the present 
invention provides a catalyst combustor comprising a 
catalytic medium carrying an oxidation catalyst disposed 
in the upstream side along a flow of premised gas. and a 
noneycomb-type shield plate made of heat-resistant 
porous ceramics disposed in the downstream side along 
8 aid flow. Owing to this configuration, sine* the 
honeycomb-type shield plate is exposed to a radiation 
heat from the catalytic medium in burning state and also 
heated by an exhaust gas flow from combusting, a 
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temperature off the honey comb- type shield plate rises up 
to a range of 800 to 1200X5. At this point of time, the 
catalytic medium is expoeed to the radiation heat 
inversely from the heated honeycomb -type shield plate, 
and so the activating temperature can be retained even 
ia an outer periphery as well as in * front face of the 
catalytic medium without subject to any cooling effect . 
Accordingly, the premixed gas 1- suh 3 ect to a complete 
oxidation effect from the catalytic medium held at the 
activating temperature and consequently can be exhausted 
„ a clean emission gas. As described above, the 
configuration according to the present invention enable* 
the .table combustion to be carried out even with a 
higher air-fuel ratio than in the conventional manner 
and thus the combustible range and therefore the TDR to 
be extended^ 

Description of the embodiments 

The present invention will now be described with 
reference to Fig. 2 illustratively showing an embodiment 
of a catalyst oombustor according to the preeent 
invention. 

A resistor plate 5 made of wire net or punching 
metal Is installed in a vaporization and prefixing 
cylinder * having a sheathed heater embedded therein, 
and the vaporisation and premising cylinder 4 in its 
rear portion is connected with a stationary plate 7 
having an air hole 6 in a central region thereof. On the 
other hand, a blowout plate 9 having a number of blowout 
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hole* 8 ia mounted on a front portion of the 
vaporisation ana premising cylinder 4 so as to form an 
integrated single unit therewith, and further a 
qyimdricai combustion cylinder 10 made of heat- 
resistant metal is connected to the front portion of the 
vaporisation and premixing cylinder 4. In the combuetion 
cylinder 10 la installed a back fire preventive plate n. 
a catalytic medium 12, and a honeycomb- type shield plate 
13 according to the present Invention, all of vhich are 
disposed in the above sequence in the forward direction 
with respect to the combustion cylinder 10. Further, an 
ignition plug 14 ia arranged immediately In front of the 
blowout plate 9. which Is penetrating through a wall of 
the combustion cylinder 10. on the other hand, a tip 
portion of a shaft 15 directed into the vaporization and 
premixing cylinder 4 is connected with a truncated cone 
16 with a larger diameter directed forward, a rotary 
disk 17. and a mixing disk with a small stirring blade 
attached in Its circumferential edge, all of which are 
securely arranged in this sequence. Furthermore, an oil 
feed pipe 19 is arranged such that a front end thereof 
is open toward the lateral surface of the cone IS. 

An operation of the embodiment according to the 
above configuration will now be described. 

After the sheathed heater 3 has been turned on and 
when the temperature In the sidewall of the vaporization 
and premixing cylinder 4 has reached a predetermined 
temperature, then a fan and an electromagnetic pump 
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(either of tbe» not shown) are turned on to thereby 
initiate the supply of air and liquid fuel. The Uould 
fuel IB fed onto the cone 16 in the revolving state by 
the oil feed pipe 19. and flow, along the tapered 
surface of the cone l« up to the rotary disk 17, where 
it flies oircurof erentially ae fine particles with the 
aid of the turning t oroe to impinge upon the sidewdll of 
the vaporization and prefixing cylinder 4 and evaporate 
immediately. On the other hand, the air that has been 
introduced by the fan is fed into the vaporization and 
premixing cylinder 4 through the air hole 6 and mixed 
evenly with the liquid fuel vaporized by the mixing disk 
18 thus to form a premised «as. The premixed gas is 
ignited at a point where it has Just passed through the 
blowout plate ? by the ignition plug 14 sparking through 
the electric power supply. Onder this condition, the 
premixed gas receives the radiation heat from the flame 
and the heat transfer from the combustion cylinder 10. 
»nd reaches an activating temperature in the catalytic 
medium 12, Subsequently, when the supply of the fuel ie 
once stopped to cease the flame followed by the re- 
starting of the fuel supply, the premixed ges etartu to 
make a flame-less combustion without forming any flame 
on the oatalytic medium 12 held in the activating 
temperature. At this time, the honeycomb -type shield 
plate 13 located in front of the catalytic medium 12 is 
exposed to the radiation heat from the catalytic medium 
12 and also heated by an exhaust gas flow from the 
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combustion, and the temperature of the honeycomb-type 
Bhield plate 13 rise* op to a range of aOO to 120oC. 
Mter that, since the catalytic medium 12 receives the 
radiation heat inversely from the honeycomb-type shield 
plate 13. the outer periphery and the front surface of 
the catalytic medium 12 also can be bald uniformly in 
tbe activating temperature. Therefore, the premixed gas 
can be completely oxidized on the catalytic medium 12 to 
provide a stable condition of combustion. 

In order to provide data demonstrating the effect 
from the catalyst combuator of the present invention. 
Fig. 3 ehows a difference in combustion characteristic 
between an application using the prior art example shown 
in Pig. 1 ana an application using the embodiment of the 
present invention shown in Fig. 2. It is to be noted 
that both the prior art example and the embodiment of 
the present Invention used for the evaluation had the 
same specif ication except that the embodiment of the 
present invention employed the honeycomb- type shield 
plate 13. zro, was employed as a base material for both 
of the eatalytio medium 12 and the honeycomb shield 
plate 13. the oxidation catalyst of HiO was carried on 
the eatalytio medium 12 by some percent, and the 
kerosene was used as a fuel, in Fig. 3. curves indicated 
by bieoK dots represent the present invention, while 
curves indicated by white dots represent the prior art 
example, wherein eaoh of the upper curves is indicative 
of a combustion upper limit and each of the lower curves 
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ls indicative of a combustion lower limit. The 
combustion upper limit defines such a limit in CO, 
concentration in which if the air volume is reduced to 
increase the CO, concentration, the flame IS formed 
behind the b«* fire preventive plate 11 and resultantly 
the fleme-iess combustion is no more attainable (i.e., 
the back fire limit), while the combustion lower limit 
define, such a limit in CO, concentration in which if the 
air volume is increased to reduce the CO, concentration, 
CO begins to be generated in the emission gas (i.e., the 
blow-off limit), herein a combustion range is defined 
by a difference between said two limits. 

It is seen from Pig. 3 that the combustion lower 
limit is found in a higher position for the prior art 
example and this trend is observed significant 
especially in the lower combustion volume sone. This 
indicates that the oombustiea with a higher air-fuel 
ratio i* extremely unstable, in contrast to this, the 
embodiment of the present invention holds a relatively 
stable combustion range (3.0-3.9 vol%) over a combustion 
volume of 800 to 3200 Kcal/h. proving that the 
considerably stable oomhustion is attainable even with 
the high air- fuel ratio, as compared to the prior art 
example . 

Effect of the invention 

According to a catalyst corobustor of the present 
invention, the below-listed effects could be obtained. 

(1) Owing to * configuration of a catalyst oombustor 
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in which a catalytic medium carrying an oxidation 
catalyst is dieposed in the upstream aide along a 
premised gas flow and a honeycomb- type shield plate made 
of heat-resistant porous ceramics is disposed in the 
downstream side along said flow with a certain interval 
therebetween, the honeycomb -type shield plate takes a 
role of heat -retention plate to hold the entire 
catalytic medium at an activating temperature, and so 
the premised gas can be completely oxidised and clean 
emission gas can be obtained. 

(2) owing to the above designated configuration, a 
stable combustion is made possible even in the lov 
cognation volume sone with a higher air-fuel ratio than 
in the prior art. consequently enabling a wider 
combustion width to be obtained. 



4. DSSCRXPTIOH OF THK DRAWINGS 

Fig. 1 is a longitudinal section view of a catalyst 
combustor according to the prior arti 

Pig. 2 is a longitudinal section view of on© 
embodiment of a catalyst combustor according to the 
present invention; and 

Pig. 3 shows a comparison of effect between the 
prior art example and the embodiment of the present 
invention, 

wherein reference numeral 12 designates a catalytic 
medium and 13 designates a honeycomb -type shield plats. 
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transplat ion of the words im the drawing 

[Fig- 3] 

C0 2 fiSi CO, concentration 
JTfl&j&jfcfit Kerosene combustion volume 
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